An analytical model for the flow of spherical body in pipeline with density equal to that of water in laminar flow condition was obtained.A good agreement between the theoretical results obtained from the present work with that obtained from the literature.Results were obtained for the flow of spherical body in 0.03 mdiameter, sphere/pipe diameter ratio, k, corresponding to 0.6, 0.7 and 0.8.The average flow velocity varied from 0.036 to 0.073 m/s.Increasing the average flow velocity will increase the pressure gradient. Increasing sphere/pipe diameter ratio will increase the pressure gradient.
Introduction
The power of a moving fluid of picking up and carrying solids considerably denser than itself has long been identified with the erosion, transport and deposition of soil and rock particles in nature by air and by water. Its application to the conveyance of solids in pipelines offers a means of transportation which by virtue of its simplicity, continuityand, in some instances, economy, may prove to be advantageous over the conventional means of transport (Button, 1974) . Ellis(1964) have obtained general expressions for the incremental pressure drop experienced by a piped viscous fluid due to the motion of a particulate sphere along the axis of the pipe.
No analysis of the pressure gradient for the flow of either concentric or eccentric spherical capsule is known. In the former case, however, wherethere is no energy loss due to solid friction, it is reasonable to assume that the pressure gradient in the presence of a capsule train would be close to that which would occur with the flow of a single-phase liquid of mixture density and at the mixture velocity. Specifically we might expect a pressure gradient in a horizontal line (Govier,1972 When there is no energy loss due to solid friction, it is reasonable to assume that the pressure gradient in the presence of a sphere train would be close to that which would occur with the flow of a single-sphere liquid of mixture density and at the mixture velocity. 
Thus, the sphere velocity is given by:
Eq.s (3), (4) and (5) completely define the velocity profile. Now the volumetric flow rate of fluid in the annulus between the sphere and the pipe wall is given by:
Integration eq. (6) after substituting the value of u from eq. (3) gives:
The volumetric throughput of sphere is simply:
The average flow velocity is obtained by dividing the total volumetric flow rate by the cross-section area. 
Results and Discussion:
Results were obtained for the flow of spherical body in water pipeline with density equal to that of water in 0.03 m pipe diameter, sphere/pipe diameter ratio equal to 0.6,0.7 and 0.8.The average flow velocity of water ranged from 0.036 to 0.073 m/s corresponding to Re=1000 to 2000(laminar flow). Fig.(2) represents the relationship between the pressure gradient caused by spherical body and average flow velocity for horizontal pipeline, in which the increase in average flow velocity caused an increase in the pressure gradient. Fig. s (3,4) are the same as fig. ( 2) except k=0.7 and 0.8 respectively. From fig. s (2, 3 and 4) , one can observe that the increase in k value will increase the pressure gradient caused by sphere.
Conclusions:
The following conclusions were obtainedfrom the present work:
1. Increasing the average flow velocity will increase the pressure gradient.
2. Increasing the k value will increase the pressure gradient.
3. A good agreement between the theoretical results obtained from the present work with that obtained from literature (Govier, 1972) . Klinzing et al. (1989) . "Pneumatic Transport of Solids in Inclined Geometry", Can.J.Chem. Eng.67 (1989) 
